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This Lu.v.ention 'pertains ..to precision angle 
blocks for :gagirlg and£est purposes,:the in¢ntiwe 
,conception of makin: such test gages -rom a 
 natural granite rock» and the -herein described 
method .of reducing -a body of stock material to 
accurately conteured.form. While various OEorms 
of granite rock may be utilized, ,which are krown 
.in-d,iffererlt tocalities .under various designations» 
au igrleous rock, known commercia]]y as '!black 
granite" is a,preferred form .... ' 
Age blocks and surface plates !wlth which 
they cooperate, have ordinar-ily been made.from 
motel, but have been found subject ,to many 
jectionable and -undesizalle, charcterisïcs, :in- 
ctuding wear, wartig, corrosion.and rust chage 
of ,shape arld loss .of «ccuracy. An extremel, y 
hard, impervious, rlon asoring stene ,sueh as 
igneous rock has been fmld greatly super.ior and 
more desirable for such purpose. The ,igneous 
black gras-ire is ,some times known .under oher 
circu-mstances, ,as diabase, diorlite .or gallro. 
Being, presmabl-y, of vslcanlc origin and 
lng been aged .for millions .of years under :corli- 
îons of hat arld ïressure such rock ,maerial bas 
eenthor0ughly seasoned ,and retieed of itemll 
stresses and strains, the materïal !s qui.te stable 
and will not warp nor change its-shape »under 
-influerlce of shock or charlge of temperafure or 
limatic conditions. Su6h granite .which is 
harder than tool steel is permarlerlt and wfll 
,taîrl ,the accuracy of the ,gages and test elements 
formed therefrom and wilt no :becom charged 
wth abrasive, i 
hfle ,the present,inventiv, e conceptionof,utili- 
zation of natural ranite rock and,especially that 
of igneous character for pzoduction of accurtely 
surfaced anguiar e andtet locks and of the 
surface plates with vhich they are usahle, 
volves distinctive ch,nge ,of rnateri, from that 
which :gage and test elements bave »hertofore 
been ruade, it is a change whieh s ïoroducFve 
gzeatly improved resul£s .and rnuch longer lastin 
.CCtlracy.  
The object of the inention is to .pravide: angle 
:blocks, gage and .test,elements '.by an irnproved 
method .of .:procedure bF,which gage,. and test ele- 
ments not only naF be :eonomiclly manufac- 
tured:but .w.fll ,be moze efficient .and of inereased 
accuracy in use, of greater,duabflity, possessin 
a ,high .degree of smoothness, offering minimum 
.resistance .to movement ,Of the locks or 
struments thereon, and unlikely :fo get .out ,of 
reprit. . . ..... 
A-ï.urther oeet is-to ,form .sueh gage arld .test 
elements rom a substance in hic-h abrasive«na - 
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2 
terial wfll n.ot hecome ,emhedded,and thus acquise 
laplaing proper..ties. 
,A :fur, ther objec£ of ,the .invention s £he utfliza- 
ïtion,of a nonr usting substance ,and the .complete 
 elimination of high or low spots resulting om 
,accumulation or ,r, emoval .,of -rust deposits as oc- 
CUlonnetl elements. 
A fur tahex bject.oE.the :inetion is the utiliza- 
 tion .of a ,substanCe which ,ill e substantially 
10 constant and v¢ill n«tchange its form or loose-oEts 
:accuracy incident ,te .,shock or a =v, iolent b, ump 
occurring duzing shi.prnent, which ,migh.t indue 
vrage. 
A fur.ther.,advatage is ha.t n oevent of acci- 
.1 dentzl formation of a den ,by a blow or .violent 
shock, ,a comperlsatory swelling or elevation .of 
:the :adjacen urface, iucident :te.dis.placement of 
material wfll not occur .as .results sueh-in- 
len.tation in .a metal .surïace,-thus destroyïng..the 
20 acuracy.of a planar face. 
A fur.ther object.of.Vhe .Invention is the produc- 
,tion :of gage ad test elements .frein a .material 
possessi.ng the .advantageous structural advan- 
 rages, :the inherent mertorious characteristics 
25 ad ,the mode of productiorl :herein .descrïbed or 
heir eqùtvalents. 
:r¢¢ih: 4ho above primary and other incidental 
objects in wiew as will more ully appear in he 
speciflcation, -the invention intended ,to be pro- 
30 teeted :by Letters Patent consists of 4ho ,features 
of-construction, .Vhe parts and combinations 
thereof, :nd .the ,mode of operation, as herein« 
:a.f, ter -descriled, or illustrated in the ,accomPany- 
ng,draw.ingsor thei,r equivlents. 
, :In the .draviags, :shown for 'illustrative :pur« 
:poses; 
;Fig. '1 is a perspec,tiçe .view-of a :surface plate 
and a .ceoperating angle :block resting tlaereon 
,constructed ,from igneous stone, embodying :he 
40 ,prescrit uvention. 
Fig. 2 illustrates three flnished angular. gage 
.blocks, .the «isble vertical Caces and the underly- 
'ing horiz0rltal flnished pÏanar ;faces of ,w,hich are 
disposed ;at right angles o each other. 
,45 Fig. inustrates a side elevtion of a pair 'of 
,gage :blocks arrarlged 'ir Cooperative relation.with 
,a surface plae comprising a stop in he gen.era- 
tion -of ,accuratelF dispose . faqes:upon, the blocks. 
:Fig. 4 ds a similar-,view showing -arrangemerlt of 
another-Pir of :gage:locks, fllustrtingïafurther 
stop in çhe process ,of :development of angar!y 
disposedacesthereon. 
tig.'!5 .is a suc«eeding-tike-view of a .different 
pCr of the se_ries of ,blocks, ïshowing .a .-further 
stop -in-the ,:angular face developmen 
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Figs. 6 and 7 are side elevations illustrating 
different ,modes of testing the accuracy of the 
horizontal and the vertical faces respectively of 
gage blocks and their angularity in relation fo an 
accurately finished surface plate, by application 
of a surface test indicator. 
iig. 8 illustrates a further mode of testing the 
accuracy of a planar surface of a block or plate 
by application of a surface test indicator, in dif- 
ferent relation from that shown in the preced- 
ing figures. 
IAke parts are indicated by similar characters 
of reference throughout the several views. 
Referring to the drawings, {} is a conventional 
surface plate ordinarfly constructed from steel, 
but which in the present instance is formed from 
the igneous stone hereinbefore mentioned, prefer- 
ably, but hOt necessarily, that commercially 
known as "black granite." The top face of the 
surface plate l0 is reduced to a true planar sur- 
face. The linear margins of the plate I{} are 
under cut at II to afford clamping lips 13 on 
opposite sides, or if desired on all four sides, for 
temporary attachment of work pieces or instru- 
ments. 
In producing the angle blocks 14 of granite or 
igneous rock, one face 5 of each block, prefer- 
ably .but hOt necessarily, that of larger area, is 
first reduced to a planar surface. To .assure ac- 
curacy/the faces 5 of multiple blocks '4 are 
lapped successively one upon another, preferably 
in sers of three blocks, using therebetween abra- 
sives of progressively decreasing degrees of fine- 
ness until the desired accuracy is attained. The 
remaining unfinished faces 6 are roughly re- 
duced to symmetrical relation by surface grind- 
ing which iemoves excess material more iapidly 
than by. the lapping process. 
To produce a second face 17 upon each of the 
blocks in definite angular relation, as ninety de- 
grees (90, to the finished surface 5, one of the 
blocks 4 for example, block No. 2 of lig. 3 is 
fixedly clamped to the aecurately finished face 
of a surface plate  provided with a transverse 
gutter or channel  in overlapping relation with 
the surface 7 of the block to be finished. The 
block 14-is secured with its planar fmished face 
5 in contact-with the finished face of the sur- 
.face plate }. A mixture of abrasive in water 
is-spread evenly upon the uppermost face '7 of 
the attached block No. 2 and.upon the corre- 
sponding .under face of a second block No. 1. 
The surface plate {} with its gutter or channel 
0 extending across the plane of contact between 
the bloeks,, is tipped or inclined at approximately 
thirty degrees (30 °) to the vertical. The angle 
of the surface plate and the blocks 4thereon 
may be varied through a rather vide range, suffi- 
cient that the movable block 4, shown as No. 1, 
Fig. 3, will exert suiïicient pressure by gravity 
upon the surface plate to accurately conform to 
and be guided thereby. The superposed angle 
block,No. 1 of Fig. 3, is then moved to and-fro 
with its under face  7 slding back and forth upon 
the uppermost face  7 of the stationary block No. 
2 until the respective faces are reduced, by the 
interposed abrasive until they make complete 
contact. The excess slurry or abrasive working 
from between the blocks is received in the trans- 
verse channel or groove  thus preventing its 
entrY bëtween the face. '5 of the sliding block 
No. I and the face of the surface plate. The 
angularity of the plane of contact preliminarily 
produced may depend somewhat upon the 
curacy of the initial rough grinding. However 
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thê uffacê i produced upon one of the blocks 
by this process may be obtuse while that upon 
the other of the blocks may be acute, the respec- 
tive angles being supplementary, totaling one 
5 hundred and eighty degrees. Thereafter as in 
Fig. EE, the block No. 3 may be fixedly clamped to 
the surface plate and the block No. 2 superposed 
thereupon with abrasive between. By rubbing 
the uppermost block No. 2, to and fro, the obtuse 
10 or acute angularity of the block No. 2, which- 
ever it may be, is reduced to somewhat less an- 
. gularity than belote, and the corresponding up- 
turned face of block No. :3 will be preliminarily 
surfaced. 
15 Thereafter the block No. 1 is stationarfly " 
cla,mped with its initial accurately surfaced face 
I§ in contact with the surface plate and the 
block No. 3 is superposed thereon, as fllustrated 
in Fig. 5, and the process repeated. The angular 
20 relation of the faces 17 when initially interen- 
gaged may be both obtuse or both acute. After 
being abraded one upon the other, the high por- 
tions of each ill be worn down and both blocks 
wfll approach a common face by changing the 
25 acuity or obtuseness thereof as the case ,may be. 
The straight line fo and fro abrasion of one block 
upon another whfle their previously flnished 
faces 15 are guided by the face of the surface 
plate may develop longitudinal ridges on the 
30 faces being produced. To remove such ridges 
each pair of blocks before being rearranged in 
different pairs is lapped together again inter- 
mediate succeeding fo and fro abrading opera- 
tion with a circular motion, after being removed 
35 from engagement with the surface plate. ThiS 
further operation is conducted in the usual man- 
ner of producing planar faces as in the produc- 
tion of the initial faces § and face of the sur- 
face plate. 
40 By this sequence the face 17 of each block is 
subjected twice to abrasion or rubbing, each rime 
with a different one of the remaining blocks of 
the series. -This sequence of operations illus- 
trated in-Figs. 3, EE, and 5 is repeated over and 
45 over again with progressively finer abrasives 
therebetween until the desired degree of ac- 
curacy is achieved. 
Finally the angular faces 7 of the respective 
blocks will assume right angle relation to their 
5O faces  
If so desired other faces I of the blocks may 
likewise be finished af ninety degrees (90 °) to 
previously developed faces by securing finished 
faces in contact with the surface plate and re- 
55 peating the process/ 
In event an angle of less .ttian ninety degrees 
(90 °) is desired a plate having an angle of twice 
the difference of the .degree of the face o be 
produced and ninety degrees is inserted between 
60 the finished face of one of the angle blocks and 
the surface ,plate. For example if the face I is 
to bedeveloped .at an angle of eighty degrees 
(80 °) to the face 15, 'a plate or shi,m of twenty 
degrees angularity is inserted. The abrasive 
65 action of each. of .three blocks upon each of the 
other .two blocks so mounted wfll result in bisect- 
ing tl]e remaining angle of one hundred and sixty 
degrees (160 °) and the faces developed on each 
of .the blocks wfll be of eighy degrees (80 °) 
70 instead of ninety degrees (90°). Obvionsly the 
accuracy'of the developed angles will depend 
somewhat upon that of the inserted shim or plate. 
To test the accuracy of the ninety degree rela- 
tion of the finished faces, one of he angle blocks 
75 is. clamped with ifs face 17 contacting .the face 



of tlïe surface plate  0 tnd i, ts face  5 perpendicu- 
ltr therêto. A second,block iS .elarnped fO thëïflrst 
block in inVerted position, witll their plnar faces 
|S in contact, as is illustratedïn Fïg. 6. A .Wëdge 
is inseted beneath the unfmished under face. of 
the inerted block so mounted tmtil the angular 
edge of the intersecting faces, f5 and JT, iSpar- 
allel With the face of the sul'faeë plate. Theface 
17 of th second block is thon checked With:a sur- 
face teSt.indica'tor IS, Fig, 6» Whfch ismo¢ed to 
and fro over the upturned surface 7 of the sec- 
ond bl0ck, While simultaneUsly in conter With 
the surface plate. If the face 7.0f theinyerted 
block is round accurately ,parallel to te ilanar 
face Of the surface plate f|«lt 0nclusivël indi- 
tares th.at the angle between tlïe faces 
of the second or inverted block is: equal to the 
angle between the corresponding faces of the 
flrst biock. 
As a further test, pair of biOcks arë.restéd 
in spaced relation n the surface plate: f With 
their angular developed faces $in contact With 
the planar face of the surface plate. They are 
carefully adjusted accurately into parallel rela- 
tion of their angular edges. A surface test indi- 
cator 20, Fig. /, is interposed end moved about 
between their opposing faces fS by which their 
degree of accuracy is determined. If the corre- 
sponding faces of the respective blocks are round 
accurately parallel, it conclusively demonstrates 
that the 'angles between the faces fS and f of 
the respective blocks are supplementary. Since 
the flrst mentloned test determines that the 
angles of the respective blocks are equal and the 
second mentioned test determines that the angles 
of the respective blocks are supplementary, this 
is a condition which only corresponding angles of 
ninety degrees (90 °) can produce. 
To assure accuracy of the planar faces of the 
angle blocks 4 and of the surface plate 0, with 
which he blocks 14 are utilized a surface test 
indicator, such .as shown .ai  , Fig. 8, ls moved to 
and fro over an area of the planar surface while 
 contact feeler £hereon engages an adjacent area 
of the saine surface. 
The indicator ! rests upon 'a trilegged support 
or base 22 having three studs or feet 2. The con- 
tact feeler and indicator are carried in laterally 
spaced relation, upon a beam 4, extenoEng from 
the base 22. 
Obviously any irregularity, either depression or 
elevation encountered by any che of the three 
studs or feet will effect vertical deflection of the 
beam and ample indication of such irregularity. 
Thus extreme accuracy of the planar surface may 
be assured. 
From the above description if will be apparent 
th,at there is thus provided a device of the char- 
acter described possessing the particular features 
of advantage belote enumerated as desirable, 
but which obviously is susceptible of modifica- 
tion in its form, proportions, detail construction 
and arrangement of parts without departing from 
the principle involved or sacriflcing any of its 
advantages. 
While in ortier to comply with the stature the 
invention has been described in language more 
or less speciflc as o structural features, itis to 
be understood that the invention is hot limited 
the specific features shown, but that the means 
and construction herein disclosed comprise the 
preferred form of several modes of putting the 
invention into effect, and ,the invention is there- 
fore claimed in any of its forms or modifications 
within the legitimate and valid scope of the .ap- 
pended claires. 

.HaÇing thusdscribed out invention, We claire: 
l«The herein desOribed method of contour- 
ing and surfacing test and,gage blOcks of igneous 
rock cnsisting in flxedly attaching a previously 
5 surfeéd black, to a surface plate With a prefln- 
ished, planar face thereof in contact relation 
with that of thë surface plate, tipping the sur- 
face plate at an angle af which a second block 
to besurfaced will rest by graVity upon the tt- 
i0 tached, block to greater Pressure than Upon the 
surface plateintrdueing grànular abrasive ma 
terialbetWeën the contigùous faces of the at- 
tached and supported blocks and rub and abrade 
the contigtïcus faceof the supported block upou 
15 the attachëd bl0ck in a direction guided by the 
contacting planar face of the movable block on 
the planar face of thé surface plate. 
.2. A suPP0rting and guide member Of tgne0us 
rock, including a planar surface positioned af 
2 a degree of inclination removed less than forty 
degrees fr01n Vrticai, a block of igneous rock 
matêrial including two intersecting planar faces 
diSposed ata predetermined angle to each other, 
means flxedly attaching to the igneous rock 
25 block fo the igneous rock support and guide 
member with che of its planar faces in contact 
with the planar face of the support and guide 
member and its intersecting exposed planar face 
in predetermined angular relation with the 
30 planar face of the support and guide member, 
upon which a second block of igneous rock may 
rest under gravity while being rubbed and 
abraded upon the exposed face of the attached 
block in directions determined by the planar 
35 face of the support and guide member while re- 
ducing its contacting face to a corresponding 
planar surface. 
3. A surface plate supported in inclined posi- 
tion, a stone block secured thereto, a second 
40 block resting upon the flrst block and in guid- 
ing contact with the face of the surface plate 
and movable to and fro, and a collecting groove 
or gutter in the face of the surface plate over- 
lapping the contacting plane of the interengag- 
45 ing blocks into which surplus abrasive displaced 
from between the blocks will be received. 
4. The herein described method, comprising 
securing a stone block having at least che planar 
surface with said surface in contact relation 
50 with a planar face of an inclined surface plate, 
disposing a second block also having at least 
che planar face in contact with the face of the 
inclined surface plate and resting on the flrst 
mentioned block for to and fro sliding motion 
 while maintaining parallel contacting relation of 
the said second block with the face of the sur- 
face plate to produce contacting planar faces 
upon the respective blocks, introducing abrasive 
material between the blocks, moving said second 
block as described, and collecting excess abrasive 
0 
material displaced from between the blocks, in 
a recess in the planar face of the surface plate 
overlapping the juncture between the stationary 
and movable blocks. 
65 5. A pair of stone blocks, each having a planar 
face, che of the blocks being secured to an in- 
clined surface plate with its planar face in con- 
tact with the face thereof, the other block of the 
pair resting upon the flrst block with its planar 
7O face in contact with the face of the surface 
plate, for to and fro rubbing action upon the 
flrst block guided bY the contacting planar faces 
of the second block and the inclined surface 
plate, the contacting faces of the blocks being 
75 thereby reduced to matching planar faces at 
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predetermined angle to the planar face of the 
second block and that of the surface plate. 
6. A pair of stone blocks, each having a planar 
face, an inclined surface plate in contacting re- 
lation with the face of which the planar faces of 
the blocks are disposed for relative to and fro 
sliding motion, and .a collecting gutter in the 
face of the inclined surface plate in overlapping 
relation with the meeting faces of the stones 
collecting excessive abrasive material from 
therebetween and preventing its entry between 
the planar faces of the stones and the face of 
the surface plate. 
RUDOLPH J. RAHN. 
IVAN J. RAI-IN. 
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